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INTRODUCTION
The tarsal tunnel is a fibro-osseous space located posterior to the medial malleolus. It consists of an upper and lower compartment, and is bound superficially by the flexor retinaculum and the medial surfaces of the talus and calcaneus on its deep surface (1, 2) . Several anatomic structures pass through the tarsal tunnel, including the posterior tibial nerve, the posterior tibial artery and vein, and three medial tendons of the flexor hallucis longus, flexor digitorum longus, and the posterior tibialis muscle (Fig. 1 ).
Tarsal tunnel syndrome is an entrapment neuropathy of the posterior tibial nerve or one of its branches within the tarsal tunnel (2) (3) (4) , where its symptoms and signs include pain and paresthesia in the toes, sole, or heel. To the best of our knowledge, in up to 50% of the cases, potential causes of tarsal tunnel syndrome could be identified and included intrinsic lesions, All 33 patients underwent tarsal tunnel release; however, one patient was later excluded from the study. In this instance the MRI indicated diffuse edema and atrophy of muscles in the lower leg and foot, and multifocal bone marrow edema in the tarsal bones. The patient had intramedullary nailing in the tibia due to prior fracture, and regional osteopenia of the ankle and foot. The result of the nerve conduction velocity (NCV) study indicated both sural and tibial neuropathy. On review of medical record, there was no indication that the tarsal tunnel syndrome was the sole cause of the patient's plantar paresthesia.
Index terms

MRI Technique
All of the MR imaging examinations were conducted using a For evaluation of tarsal tunnel syndrome-related muscle atrophy, the intrinsic muscles innervated by the lateral and medial plantar nerve were interpreted on coronal T1-weighted images. Quadratus plantae, abductor hallucis, flexor digitorum brevis, and abductor digiti minimi muscles were evaluated ties, hypertrophic and accessory muscles, accessory ossicle, and excessive pronation during participation in some sports, are related to the syndrome (1).
Magnetic resonance imaging (MRI) is well known to demonstrate good soft tissue contrast, and provides significant anatomic detail for evaluation of osseous disorders and soft tissue structures of the foot and ankle. It can also help identify pathologic conditions of the ankle and foot that can mimic tarsal tunnel syndrome. The purpose of this study was to evaluate the role of MRI in preoperative evaluation and to provide an overview of the diverse conditions that lead to tarsal tunnel syndrome.
MATERIALS AND METHODS
Patients
The retrospective study population included patients from (Table 1) . Patients who did not undergo surgery or MRI were excluded. One patient with both the operation and MRI was also excluded, whose medical record showed that the patient had diffuse synovitis of the ankle as observed on MRI, and subsequent arthroscopic debridement of tibiotalar arthritis did not relieve the patient's recurrent symptoms. The final number of patients included in the study was 33 patients, 17 men and 16 women, who ranged in age from 18 to 66 years (mean age was 44 years). The operative records from the orthopedic surgeons were used as the reference standard with which (Table 3) .
Of the 32 patients, MRI revealed pathologic findings related to tarsal tunnel in 24 patients ( 
Nerve Conduction Velocity Test
For an additional diagnostic approach, NCV was conducted in 22 patients when clinical symptoms and signs are indistinct to diagnose. Patches containing surface electrodes were applied at two specific points along a nerve course. Electrical impulses were administered and the resulting electrical activity was recorded. Tarsal tunnel syndrome was suggested when an NCV or latency was delayed for a longer than expected time period along the medial or lateral plantar nerve.
RESULTS
Surgery was decided based on MRI and NCV study evaluations (Table 2) A list of the muscles that underwent atrophic change is shown in Table 5 .
MRI-detected lesions were confirmed at the time of surgery and appropriate surgery was performed to relieve the symptoms. One patient with paresthesia in the sole was shown to have edematous flexor retinaculum and varicocele on MRI.
Tarsal tunnel release relieved the presenting symptom, but the subject returned for an outpatient visit a few months later due to forefoot arthritis, which was known and already expected due to the initial MRI study (Fig. 10) . (Table 4) . Non-space occupying lesions were defined as ankle lesions other than the tarsal tunnel proper; one patient was revealed to have a deltoid ligament sprain with ankle joint instability causing possible dynamic nerve compression, thus this lesion was classified into the non-space occupying lesion group (Fig. 9 ).
Of the total study population, 24 patients showed no fatty atrophic change in foot intrinsic muscles and the remaining 8 patients demonstrated atrophic change in at least one of the foot muscles. Of the 8, 1 patient had atrophy of both the quadratus plantae and the abductor digiti minimi muscle, simultaneously. The abductor digiti minimi muscle was most com- Our study shows that significant number of patients with abnormal MRI findings within the tunnel also had negative NCV results. MRI, with its excellent demonstration of musculotendinous and neurovascular structures, is able to clearly reveal the (1) The number in the parenthesis stands for the patient population. Note.-SOL = Space Occupying Lesion It is widely accepted that in about 50% of cases, the cause of tarsal tunnel syndrome is not readily identifiable. In the remaining cases, the mechanical cause of nerve impingement may be found during surgery (1, 9). Frey and Kerr (10) patients. Our study is concordant with Frey's study, as we observed that 24 of 32 patients had abnormal findings that caused tarsal tunnel syndrome based on MRI evaluation which were confirmed at the time of surgery. However, the difference may not be significant since our study reviewed only a small number of patients, highlighting a limitation of the study.
As previously mentioned, tarsal tunnel syndrome is a type of entrapment neuropathy. The major branches of the posterior Note.-ADM = abductor digiti minimi, AH = abductor hallucis, QP = quadratus plantae 
